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or it may occur in definite stops; this Jattcr is by far theo
i~~1.unark~~~~ commonier. In grading cardiac breathle&ssess I do so in.

ON ~~~~~~~~thefirst in-stance, not bv the degree of distress i-t occasions,ON ~~~~~~~butby the amiount of p)hysical effort that brinigs obvious
EARLY SIGNS OF CARDIAC FAILITRE ~~breathlessness inito being. BrcatJblessness occur-s on

ivakig qiclyor uphinil, onwalkingoi the flat, o

OF TILECONGESTIVE TYPES * walking slowlv short distances; later it begins to be
present wheon at rest; thcso a-re the grades. I't is in the

D3Y last. twvo stages that the carly signs of actaial vciouis
Sin, THOMAS LEW~IS, M.D., F.R.C.. IS., Congfestion appear, antd as congestion incr:eases, breathlclss-

ness at rest beconmes inorc obvious an?d mtore dlistressing.PHYSICIAN TO UNIVERSITY COLLEGE 1hOSPITAL. Thlus the complete course from health to gross hecart failuire
To theo student of cardio-vasecular discase thec ab)ility to isdplydb th cainl ymo,brtlens,
formii a broad estimate of the wfty in which thec, rreuleral graded in its degree fr-omi normal breathlessness oni active

circulaion isarried n under ijons exer-tion to constant distress when the bodly rests com-ofipriamiountimportance.oi Whdenvaraio nt seeksmsadvces is
peev hse grades of breathilessniess are ascribed toOf pra-oun imoi-aiic. hena ptiet seksadvce, N:various deficienicies, in the flow of aerated. blood throuigh

,iId( disease of the heart is suspected or is present, one th ri;a isttedfcec s ofndt hs
questonsouldstandpromnenty i h oerud exercises in whichl niormially the cardiac output is miuchnamely, WNhat is the capacity of the heart for work? Tlhe1) ~~~~~~~~~~~~aboveresting value; at last there is a deficienicy in theans~v tothisquesion dminaes bth pogno isiad treat- physiological qutanitity of blood exp)elled by the Iheart wlhilemeat, to an extent that for-ces, other considlerations well tebd sa et ti hnta lo eist olc

inlto the background in miost cases of chironlic hecart disease. onthe venouisatrside andi theptentat begin beiistomaniestign
liniuniera,ble -tests have been, anid continue to be, devised of congested vehins, anid, associated with these, suchl signs as
to answer this question; they are based miainly utpon nagmn ftelvr yaoi,ahg-oordsat
puilse and blood pressure readings takcen in vrariouis circumiy---I

stancs ofpostre, xercse, ec. Oie dngerof tese rinie, ascites, drops,y of the lower me-mbers, and the signs of
test isthat asthe arefreuenty peseted y mans congested and oedleiiiatouis lungs. Of paramiount iml)por-

of formulae, they are apt to create anl impifession of tne oee,aetesgsi h en;ta ss
scietifi acurac tha thy ar farfro ~bosessng. because. they are usuially amongst thle earliest t'hat can be
Expeiene ofsuc tets hs cnvined e tat tey ave detected; for that reason 'every miedical student shouild

little practical value, and, tending as they often do.to mk ulsuyo hm
becmeruesofthub,the lkeisebeomemot Direct measure,ment of venouts prcssmire has been miuchidecoirbe. ruecenftlyhumerouse attemptse haviie beens made uised in imy war(ls in past years, and gives in myi experience

toesimt crda otptintem o fud olm a good idea, withiin its limits, of the patienit's state; it
whiletithese methodsiaveaosgnifcancin phys

o fiii ologymtey pr-esents, in repented r-eadings, clear indicationis of theohaviie ahseyetlfouds nov au'sigaioifinai cin pyicalwork thy atient'5 courise. BLitt it is obviouLs that thiis methiodhare aunyelyotn oaplcto ncincliok n
cannot come, inito wide use, so for many years I haveto fid suc applcatin formany ears striven to displace it -Iiv simple bedside tests that may be

to comne. a)le .i4 n
Cardiac capacity in patienits is- to be- gauged rather byv ~ b n iogiss go ue~i namn
a clse sudy f th symtomsarisng ot o execsln at the cliniical miethiods now u-sed in miy department, actual
byteery siga ofcneto ysml ehd ht manometric determinations of venous pressuire hiaveo formed

can be grasped and applied by l)ractitionicrs; methods imotntadfeu ntgie.Aerdsibn que
.1 ~~~~~~briefly the niailomietriei m-ethod, anid having illustrated thewhich for these reasons, as well as for their proved wvortli, sipehdotic rnilsinledth bdiesgs

stand( uinrivalled in pracDtical eireryday wvork. hvthat lia-obeen foand of valuec wiii be diiscu.ssed.If, in speaking of heart failure, we- are to incluide niot
onilyl the terminal phenomena but also all the earlier miauli- Maue
fe-stations that may be linked transitionally wvithi them-, Maicsof Veioi1s ressurc.
thieni we shall review, if only briefly, the miiaini resuilts of To, measure pressfire in the Veins miore than onie dlevic
cardiac miuscle weakness in its different grades. It hias hias been employed. A simple piece of ap)paratus (after
bean lield, anid not without justificationi, that cardiac th rgnl pa fMrt)cnssso aoee

fa lur ca beoftwodisinc foms,naicly tht mui- connected to a wide needle by rubber tuibing, theo whole
fcstngtsel chefl by th el-nw ymtm eogn filled with a soluition of sodium citrate to prevent clotting.

to the anginal'group, and that mlainifestiiig itself first ill Th edei rvnit ei,adtehjlta hc
breathlessness,- and continuifng in it.s iiatural development th flicoetorsinhem oeer eauste
t-o profound bngorgement of the v-enous systemi. It is not venous pressure in centilnetre.s of citrate soluitioni.. Thiis,
pr-oposed to cover all this grounid, buit to deal only wivth brady kesfribed isha methdi facuac.A etia
failure of the se'cond type, a, type that enids in what is imeasure, take fo thmnics to the poinit at which
ofteni spoken of as '" loss of compensatioii "' or "1 decoml- tevi spntrd el*tepesr nteri a

Ilehsatan,"tmv'trms.whih, i la viw, soul be that poin t. The measure serves 'also as a gauage of
Iibadoae, sice, n SQfar s thy reain heirorional prcssmire in the righlt .auiricle, 'Provided thiat nio localsine n sfr s teyr~ainilei orgiia impedlilnent- to the s'treamn exists~ in the venous steiniaicaniniig, they-jinfei (and infer unnecessarily) far miore between- the point chosen an-d the right auricle, thie
thancan e pome 'mu sice tey oncel th esenceof elins being widiely l)atent, and provi(led that the lev-elthle situation; 'I picfci and adv-ocate thle termii " congestive o h Noslon hsnreaiet h er skon

l)temand igns f thi codiin oe nidosl,an aised, the pressuire in that ~66ii wvill fall, or if the arm

fnsansilures of this tonpitmanifests itse~lfinusla ianit-d yt hoesm tnar on frfrne n hof Cal dine po~~~~~~~~intlwer( hav choserin patiespntslinglysupineo ithe loweriotiono tr ofiheld' afpresponce; an acfiitie subec notaiicesy bremftemnbrunsen.I henelspse
brethlesisnbe,hess r nusu.Al betliessaness iicion oundertknv notemdinbsecvirf omlsbets

somecustmaiyact f vior6 wor. Asthisfailre ostureds, thel fluid coumiifrnthcicmsanometeri will usually
progresses, theo samebreathl ssessoneeconetinueiisto beepeiaietorsticitaheseru,iraoeicnimte

mvor tha decease as ime asss Tis pogresionma Tins if 'thooesmepun turendarve intleslevel with ther sternum,i



Io
~ ~ ~ arv F[TEEt BrnnTuEi850o M' o,I930j ALVSG6 O CARDIAC F-AILURB. MZDICAL JOU5t-iAL

reach above. the v-eini by 'thei amiount the arm is lowere( lee nbtiiesfte ek hr rsue1

(:Fig. 1). The venious eeror thus behiaves., muiich like a rater, the vein ar wolleni to the jaw. Note, epecially
shimple reservoir. TIn this the surface *of fluid lies, at a that it is- niot the anatomical poinit reached in thle nieck thiat
giveni levell, anid ther-ie the pr-nessure io, atmiospheric or zero, mnatters-, buit the v~ertical distance above thie sternumi.
-Ii the depthis of tile res,ervi -pissre is grea-ter, ad it is The formier is affected by thec inclination of the nieck to
greater by the amiounit of thie vertical columnii of fluiid tha th bd, t.
ex,tends fr-omi anyv given 1poiit, t&' the suriface of t1e flutidl. ~lee iesr shge tl,te vis im
We. mnay speak of swo'llenl thiroughdout

tho Zero .(or atiium- the n1eck when-1 the
Spheric) pro,ssure level head an-d shmeilders
Of thle fluidi in the - - _ --ZL are lifted off the
venious sy-stemn inll bed. Theti gauge
miuchi tIme samle, sense, remiains unialtercd;
and that ljvel is nea r _______-it s th vertical
the lowerborderof the hleighit to. wNhich, thle
nlianutbriumii sterni iii _______swolleni veinis extend,
normal subjects. Thils _____or miay be raised_
poinit of reference, is above thie sternuum

chosen beecause it,___ withouit collapsing.
represents appro-x i _ _ The veinis ar-e never

mlately tIme level of full in the neck Inl
zer-o pimessmtie whether a niormial uncelothied
time bodvy is hioin- Pi. .A reservoir of wsater hias a wide pipe, joinc'I to) .. If manoineters are p)erson stanin(iig
zontal ~ *~ oil attac med at a, b, c tile mieasured pressure above thecse points i-4 mepresented b)y t'he easily in or-diniary01tao vertical, increasing size of tIme coluiimius a', b', el, buit all these coltiniivs -ike, to the 'samie zero

in. anyv iiiterlnie(tiate l(\sci (.1 1 ) A11 indieate, eqically well the hecighit of time wsater iu time reservoir, circumistancees ini the

p)ositioll. It is, like- erect postulre; inl
wiise truie of the flaccid b)ody thiat the pressure in veinis lying conspicuious coiie'e4-ioni thiey run the lenigthi of time nleck
ait dliffe-eilt levels. below thin' sternumn is greater, and at like cords.
levels abov-e the sternum Is less:, thianl atmospheric pressure. Thloroughi fasmiliasrity wNithi thlese phenomiena and( wixthl
Thuis, miornially, all v-ci3s wic-iih lie hiighier than the theo very simiple hydrostatic principle involved is ani esseiis
Diianubrial poiiit are collapsed, all which lie below it are tial miatter It is to be observed that the venous, systeml
(listended. If, thierefore, we cani gauge the precise level withfl its mnioli tiributaries is treated as a systemi of sinliple
ait which tImie v-eins collaps,,e wie bave a gauge of tIhe filling anid openi tnbcs. [he tests shiould be earnied ouit deliber-.
of the v-enouis res,ervoir and of general, or to be miorec ately, wsith due precauitions; miore especially is it to be
ex,act of righit auriicular v-enou-s, pi-essiure. A simiple anid enslured- *hat no airticle of Clothing or tenise mu"scle cani
o1(1 test of venous- zero lev-el is to watchl the veinis oni the pre~, uponi time veinis between the point of observ-ation aii(
hack of the hianid or at tlie elbowv. the hieart. The subject nmust be
TheVse,) wh-len the arml baniugs limply - strilp)ed, anld the par-ts conceerned
bv the side, are swolle'n; let the / muist 1)0 rendered flaccid, and]( must1
armii be, lifted in its flaiccid state, (1Q be, so placed that their positioni is
whiile tIme veins- are w.atchied, and, favourable to venouts emiptying.
ill norma11cl resting- people, these wiill Somietim'es tue veinis of the iieck
flatten as the hand coimes to the ~ are at fir-st temise, )eiial
heighit of the iiua-uibriumi. The armieas herpsaeiog h
muiist. b)0 liftedI passively; it insist deci) fa-sciae of thle iieck lacks
nlot lift itself, for activ-e mlovemlenit Z.. - - M~ freedlomn; a little passive mioveninent
brings the muiiscles- of the lim-b iotot of thle head will then opeii up tIme
pslay, anid these piCss 111)po1 tile way and truier estimiates wNill be
v-eins and disturb the test. Aiiother obilained. Veinis swolleni oni onie
and bette-r gauige is, to p)hace the side onily poiiit to local obstrutc-
suibJect uiponi his back, thle hecad tioni of their immnediate ou-tlet and(
res~ting sipos pililows (Fig 2). The have nio value fromi our presenit
external jugutlar v%einis ar-e theni standpoint; often suchl swiellinig
u1sually to be seeni as swollen vessels ie2.orlsuec piesim ha mm caii be r-eleased by a little r-otationi
ill time nieck, buit, as- thiey are traced pillows. The zero level (Z.L.). inidicatedI by time top of the nieck; time veini thait hias the
umJpwards, tIme swelling( en-ds;- it enids pon fseln fteetra jla venlis lowest pressure is alonie to be uised as

I m ~~~~~~alittle below thie manubrial linie (M .)
pnta1oiiit thatt rIrsnsam-a inidex of general venious pressmire.

:;aPheric pressucie in the Veinis, amid ins normial people this is A rise of venous zero lev-el in the neck so gauged illiiav
:,It a poiimt of thje iseck that is level withi the sterniuni, or be- conifirnised by gentle palpatrion of tIme visible veils>. to
alittle Iigh-ler or a little lower. estimiiate the ten-sioni within theiis.
It is necessary to be sure- that time swellisig ends where TIme ga-uges of venous zero level, som-iewhat less, accillute

it seemiis to ill the external juigular, amid thlat the v-eili is perhlaps thman ma.nometric readings, are qutite exmmct
n)ot nierely runninig deeper iii the hiighier par-t of its enoighi for cliniical work, and should be used' in pairt or-
couirse. To fimid, out, press a, finger lighitly on the vin in'hl saruiei ae fra rssetd isease
buelow amid it will at once. fill iii its length anid sihou- its of the cardlio-vascular system. The tests in tIme nieck isri
whole suiperficial cour-ise. The natural swellinig of the -iieck preferlred to those in thelshand or arm, for several reuoiuis.
v-eimins Will e-xtemid perhlaps a tliird of the way to timeja, TlsIiis there is less likelihlood bothi of obstruLctioni *to, amid

mimre r lss,accor-dinig to tIme inclination of tIhe nieck to of ninscidemar enmptyiimg- of, a cervical vein thian tlmeire is of
time body. Lift the foot of time couchl aiid in theo neck a hushi v-eini, sinmee time couLrse is shorter anid muiiscular
thse bloodI tidle adv-anmes; lift tIme hsead of time conchsi and- flaccidity is miiore readily- ensured along this courise.
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I have dealt so far with estimates of the venous zero pressure falls in the neck -veins, the tide recedes, and
level by the method of visible collapse. This is the usual near its margin there' appears abundant pulsation. -In
nethod, but there are instances in wlhich no suitable vein these patients venous pulsation is often extenisiv,e, spread-
in the neck is visible, and here another method is adopted. ing to the veins of the upper arm and even forearm,

and in these parts the association between pulsation and
The Venous Pulse as an Index. a condition of filling bordering on collapse is often dis-

Not infrequently the position of the venous pulse forms played very clearly. Here sometimes, but more frequently
tbe most reliable sign of normal or raised pressure. A in the neck, the level of pulsation is seen to alter with
venous pulse at. the root of the neck is a normal respiration, usually changing to a point nearer the heart
phenomenon in the supine subject; it is not patlhological in inspiration, because then the venous pressure falls.
even if free. In young people this venous pulse commonly If this respiratory movement interferes with estimates it
shows a great excursion, and is often, though erroneously, can be suspended.
regarded as abnormal or is confused with arterial pulsa- It will be seen from what has been said that the level
tion. To be able to distinguish between the two with of maximal venous pulsation approaches closely to the
certainty is important; it is not difficult, yet there are level of zero venous pressure;, thus it can be used to
few who have learnt the ways. In many subjects venous confirm the estimate of the point of collapse; it forms the
pulsation is obvious at a glance, because1it involves super- sole gauge when large superficial veinis are absent or
ficial veins such as the external jugular, and is evidently invisible; in fact, this is the chief bedside value of
within them; in others, and-especially those in whom no visible venous pulsation. When veins pulsate freely above
superficial veins are visible, discrimination is required. the level of the maniubrial line they are overfull. Again
Venous pulsation, in the supine and where there is no from this standpoint a thoughtful examination is desir:able,
congestion, involves usually the lower part of the neck for the cervical veins may be overfull, not onlv because
along the line of the carotid sheath and subelavian vessels; the venous system as a whole is replete with blood, but
it is occurring in the internal jugular and subelavian temporarily because pressure in a part of it is raised by
veins, and therefore has a main distribution not dissimilar muscular action. Thus, in many normal subjects, if they

__~ ~. .K .1~~~~~.L

FIG. 3.-A diagram illustrating exc'essive venous pressure equivalent to about 8 cm. of water. In the upriglht position
the zero level may be just a little above-the clavic;le as the subject is inclined -the zero level comes to. occupy -a higher
and higher position in the neck until it reaches to the angle of the Jaw. Its vertical distance above the manubrium does not
change muec.

to that of the chief arteries, but, owing to large tributaries lean forward as thev sit, prominent pulsation appears in
in the subelavian triangle, it is here more diffuse and the jugular veins;- that is so 'because pressure is exerted
su;perficial than is pulsation of the-arteries. in this posture. on the' abdominal 'reservoir and' blood --is
The commonest large pulsation in the neck comes from displaced to the neekm It can be so displaced artificially

the internal jugular.' It frequently extends to and moves in subjects' in the supine posture by pressing 'with the
the lobe of the ear, and is then usually mistaken for hanid on the abdomen; the -act tends to flood the neck
carotid- pulsatinn, a serious mistake to make. Venous and to irereepulsation-in it. The degree of flooding so
pulsation' is rarely or barely palpable, while a visible occurring. iB sometimes helpful in estimating the amount
arterial pulse is always felt; the testing finger should be of blood held in the abdomen, and in helping to determine
laid as lightly as possible on the -pulsating skin, lest by the -sizes a-id positions of the cervical veins. Lastly, it is
deep pressure the beating of -an underlying artery -is made to- be said that in congestion the venous pulse teiids to
perceptible. Venous pulsation is a complex and fluctua- lose its flutuaing: charater becomes' more susta.ined,
ting,' or -a slow and welling movement; it -does 'not jrk and sometimes becomes plainly palpable. -In 'such patients,
sharply to a -sustained thrust as does an artery.'- Such in wlhere the distinction between ar-terial and Venous pulses
general are the signs of venous pulsation in the un- is sometimes less' easy, and- depends mainly 'upon the
coingested. In the congested.they are modified;- nore espe- distribution of the. pulse and upon actual visibility or
cially the field of venous pulsation is displaced. That is otherwise in superficial. veins; the remaining signs of a
so because the maximal.venous pulsation occutrs in veins congested venous system are always 'manifest.
oa? the point of collapse; it is imperceptible in collapsed
veins or in veins tightly distended. Thus,-in the nornial Other Signs of Congestion.
supine subject, the venous pulse occurs in the lowest veins Of the remaining signs associated with venouts congestion
of the neck, for these are just full; it is' unseen or lacks I propose to say nlothing ;except of those found in the liver,
prominlence in the higher veins of the nleck, .and that is for here also important earlyr signs are foundl. -The firm
trule of all the cervical veins when the subject is 'eret. smooth margin of; a congested liver is generally palpable;
The same change of posture renders carotid .pulsationl it is felt- at varying levels betwoeen the ribs Iliargin and
more distinct and brings it particularlyF inltO prominenlce the navel, and eventually' may lie even lower than the la-st.-
in the carotid triangle, whlere the artery is most super FRailure to p)alpate the edge of a congested liv-er is usually
ficial. WVhen much conlgestion is present and the subject the result of beginninlg to feel the abedomenl at too-'high
is supine, the vreins of the nlecks are oftenl too tense to a level; the whole hand should first be p)laced, flat and
pulsate; tip the patient into a more, erect, or bring him 'transversely, .across the abdomen,- well below -the- navel
to a completely ereet, p?osture, and the level of zero venous with gentle yet firm presssrrex and gradlually worked
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tupwir1rds uintil resistance, is first felt. If the patient tlhe
lbreathes in ami(d ouit freelv thie miiov-ilng edge of the organ
is rarely missed. Percussion is also iimost lielpful ; I prefer
to use it in the miiid-linie :land of imio(ler-ate initenisity;
niormlllly, in these circumistances, the abdomein is resonant
to the adi&iff foi the thinmillarIggini of the liver, whlere it
ciosscs the intercostal anigle, fails materially to lmlodify the
niote, unless the lii-er edge lies low. UJsin(g these miiethiod.s,
early coIngestionl of the liver is genierally d(etectablle witlhotLt
dlifficulty, unless the abdominal wall is undululv tlhiek or tense.
The signis in the -einis and in the liv-er I lhave emiiphasized

for a cllief reason-iiainelv, because tlhey are displayed in
ear-ly stages of congestion. Whent the full anid classical
signls of failur-e are present, it requires neither close
observation nior miuclih discrimination to know it. The
(liagnosis of early congestion is iimore difficult, and in the
lon(g run it is much imiore imiiportant. It can be accom-
plished by caareful study of the v-eins and of the liver,
and by these imieanis oIly. Eixperience teaches that to rely
onl a1 single signi is precarious. Compare this sign anid
that, and confidenit recogniition of the patienlt's state grows,
ns these signls fall togetlher to formii a harmloniotus picture.
T'hus, onl finl(lilg unquestionable evidence of enigorged veins
in iieck, or nieck anid armns, we look at olnce at the liver; if
we find equally unquestionable evidence that this organi is
normal, we kniow that w-e are dealing with a local obstruc-
tioni of the veins. Incidenitally, in this connexioni observe
that veins so obstruieted canniiot be induced to pulsate.
Suppose, however, that in cardiac failure the evidence
derived fromii the -eins is indistinct, that there is some
doubt whetlher their pressure exceeds the normal or does
not-and this doubt ivill comne to the most or the least
experienced obser-er accordinig to the type of patient
iiinder examnination-then distinct though slight enlarge-
ment of the liver becomes a most important evidence.
Generally speaking, enllargemiienit of tlle liver in, its several
degrees goes hand-in-hand with enigorgement of the veins.
in gener.al, the liver does niot enlarge before the rise in
pressure in the veins can be detected, neither does a
listiliet -enous engorgement manifest itself witlhout the
liver edge descending appreciably. IThere may be cases of
difficulty where, owing to fascial obstruction of the upper
veins, or eillarg6ment of the li-er from causes other thani
congestion, oi failure of the li-er to enilarge in conigestioln
owinig to cirrhosis, a discord appears. Tlhere is also the case
in wlich engorgenient of the li-er has been present for a v-ery
lonig time; in such, eveni if the signs of increased pressure
in the veins greatlv decline, the size of the liv-er may niot
(lecrease much or at least proportionately. But in miiost
instances harmiony is found anid brings an element of
certainty in estinating the degree of failure, and this is
so even in regard to early diagnosis. To correlate, andl
to see accord, in estimating signs is of the utmost conse-
quence, and in this connexion I would emphasize another
and most important correlation. Patients who suffer fr.oan
general congestion of the venous system are without excep-
tion breathless, either at complete rest or upon very slight
exertion. If, therefore, a-subject is thought on examina-
tion to miianifest the early signs of -enous stasis, and vet
it is clear that breathlessness is not experienced eveni with
quiet or miiodereate exercise, the opinion first formed must
be revised; for it is incorrect. Moreover, there is a
perfectly clear relation, conistant within narrow limits,
between the degree of breathlessness and the pressure in
the veins; the relation is so clear that if it is established
that a patient has no congestion of the venouts systemt
and is yet breathless ini bed, then that breathlessness is
n,ot primcaarilq cardiac in origin. The proper use of this
knowledge wvill sav-e a very large numiber of serious dia-
gnostic bltunders; all that is required is that the point of
-enous collapse should be proved to occur in aniy cervical
vein at or below the level of the manubrium.

In conclusion, I would repeat that an understanding of
cardiac failure of the congestive type is obtainable only by
those who truly appreciate the man-ner in which the svni-
ptoms on the one hand and thle signs on the othler become
linkedl together; the subjective and the objective-manlifesta-
tions are part and parcel of one process, aInd are depe:nden-t
onl the samle funldamenltal causes, nlamelyr, loss of cardiac
reserv-e...

Those who desire efficiently to manage chronic cardiaic
cases should olserve and conisider very carefully lhow littlo
is i'eall-v gained, and how seldom there is any gain, by
repeated auLcultatiou of the heart sounds. Signis 0o
obtainied ra.1rely clhange, tlhey are not signs that indicate
imiiprov-ement or deterioration; but the symptoms and signs
uiponi whic-h emphaLsis has here been laid do change fre-
quently in one or two directions, They form the chief
indications of thle courise the patient is pursuiing and will
pursue, for they tell how the blood is circulating in tlhe
lyGdy grenerally uinder valrious conditions and speak of tlhe
capacity of the heart to do work. Those in charge of
caridiac patients will do well to acquaint themsel-es full.y
wvitlh the ver- dlefiniite and sensitive symptoms and the clear
signis of early failure here discussed, and to familiarize
themiiselves With the venous manifestations as these occur
both in disease and in health.
To understand the phenomena one by one as they are

written down and explained is not difficult; to thinik thlait
such understanding can be brought at once into full play
in practical work is to underestimate the situation and to
fail in the application; a full grasp and working knowletgeg
can be attained only by diligent observation and thouglt
ill which the abniormal is accurately weighed against aind
conisidered with the normal.

MYELOMATOSIS, OR BENCE-JONES
PROTEINUJUMA.

XY

A. IACBETH ELLIOT, M.D.

TI November, 1845, Dr. Watson sent a specimen of ulrine
to Beiie-Jones, with the question " 'What is it? " written
on a tag, of paper. Witlhin a few hours Bence-Jonles
received a soecond specinien of urine, this time from Dr.
3MacTntvre. Both specimens were from the same patient,
a man who had been under Watson's care since the previous
M1av. Maclnitvre lhad been calleed in as consultant.

Thle nlan, a w-ell-to-do grocer aged 47, had been ailinig
for ov-er' a year. When first seen by Maclntyre he was
tlhin, emaciated, sallow, pale; his expressioi wi-as that of
sufferinlg, though when not in pain he was cheerful.
Pressure along the spine produced little disconmfort, but
if the pelvis was pressed he complained of severe pain. Tlhe
arms and legs could be moved' freely without aniy dis-
comfort. Benece-Jones saw the man alive once only, btit
he received many samiiples of his urine. The man died oni
January 2nd, 1846.
In 1847 Bence-Jones, read a paper before the Royal

Society. After repeated tests and much deep thought, he
lhad arrived at the following conclusions concernilng the
peculiar deposit in the patient's urine: (1) that the pre-
cipitate was an oxide of albumin, and he was satisfied that
itrwas the hvdrated deutoxide; (2) that the peculiar
characteristic of this hvdrated deutoxide was its solubility
in boiling water, the precipitate thrown down with nitric
acid disappearing on boiling to reappear on cooling. In
1850 Maclntyrle publislhed his clinical notes on the case:
In the Dublin Journal of 1846 Dalrymple had given a full
patlhological report of the case unider the title of " mollities
ossiullt."

I have been unable to trace any- further report of a
similar nature till the yeda 1889, when Kahler pointe(d
out the difference between this condition and osteomalacia.
Bradshaw, in 1897, described a case, and reported furtlher
oni it in 1906. M1offat wrote fully on this disease in 1905,
alnd since then there have been various cases reported.
Martin Solon, in his Traitement d'albuminurie (Paris,

1838), notes that in onie of his cases he came across tllh
peculiar fact that when the patient's urine w-as treated
by niitr'ic acid or heat there was a precipitate whieli dis-
appeared on boiling; lhe should therefore be credited withl
having been the first to draw attention to this peculiar
ulinary deposit, since apparently it was the samiie as that
found bv Watson and MIaclntvre.
In October-of 1925 a woman was brouglht up from the

counitry to see mie; I was told that it was a case of acuto


